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CATALOG OF SOIL-GAS RADON MEASUREMENTS 

IN CENTRAL CALIFORNIA FROM MAY 1975 

THROUGH DECEMBER 1978 

By William A. Gaman and Chi-Yu King 

I. INTRODUCTION 

This catalog presents data collected during the initial three and a half 

Years (May 1975 through December 1978) of an ongoing field experiment in which 

radon concentration of subsurface soil gas is continuously monitored by a 

network of stations deployed along active faults in central California. The 

purpose of this experiment is to search for possible premonitory radon signals 

that may be useful for earthquake prediction. 

The soil-gas radon monitoring network initially consisted of 20 stations 

along the Calaveras and San Andreas faults between Hollister and San Benito. 

It has since been gradually expanded and now consists of 60 stations along 

several major faults between Santa Rosa and Cholame, covering a distance of 

about 380 km. The station locations and the dates of installation are given 

in Table I and Figure 1. Several additional groups of stations were 

established in the Geysers Geothermal Area, in Dry Lake, and in the Bear 

Valley area for some special purposes. Data recorded at these stations are 

not included in this catalog. 

The radon content of subsurface soil gas (or, rather, the number of 

alpha particles generated by radioactive decay of radon), is measured using 

the so-called Track-Etch method that was originally developed by the Terradex 



	

	

	 	

	

	

	

	

	 	

		

	 	

	 	

	 	

		

	 	

	 	

	 	

	 	

		

2 
TABLE I. 

SOIL-GAS PADON MONITORING SITES 

SITES NAME LATITUDE (N) LONGITUDE (W) ELEVATION (M) INSTALLATION 
DATE 

RNO1 Bolsa Road 36 53.6 121 25.4 70 5/7/75 

RNO2 Wright Road 36 52.2 121 24.8 81 5/7/75 

RNO1 Nyland 36 51.1 121 32.7 54 5/7/75 

RNO4 Artesian Well 36 50.4 121 31.6 61 5/7/75 

RNO5 San Juan Bautista 36 50.1 121 31.2 65 5/7/75 

RNO6 St. Francis Retreat 16 49.2 121 29.9 131 5/7/75 

PNO7 Harris East 36 46.6 121 25.8 320 5/7/75 

RNO8 Harris West 36 46.6 121 26.0 274 5/7/75 

RNO9 Cienega Well 36 45.1 121 23.2 344 5/7/75 

RN1O (01d) Paicines Ranch 36 43.4 121 20.9 329 5/7/75 

RN10 Thompson Creek 36 42.1 121 19.1 244 1/18/78 

RN11 (Old) Paicines Saddle 36 43.3 121 20.7 326 5/7/75 

RN11 Pescadero Creek 36 41.4 121 18.1 232 1/18/78 

RN12 Frank Lewis 36 39.9 121 16.3 229 5/7/75 

RN13 Stone Canyon North 36 38.2 121 14.3 247 5/7/75 

RN14 Stone Canyon Hill 36 38.1 121 14.1 287 5/7/75 

RN15 Willow Creek 36 35.7 121 11.4 317 5/7/75 

RN16 Melendy Corral 36 35.5 121 11.1 308 5/7/75 

RN17 Melendy River 36 35.3 121 10.9 311 5/7/75 

RN18 Melendy Windmill 36 35.0 121 10.6 317 5/7/75 

RN19 San Benito 36 30.6 121 05.9 476 5/7/75 

RN20 Dry Lake 36 29.5 121 04.7 486 5/7/75 

RN21 Little Rabbit Valley 36 25.6 121 00.8 549 3/30/76 

RN22 Bitterwater Valley 36 24.4 120 59.6 535 3/30/76 

RN21 Hwy. 1q8, Mustang Ridge 36 11.6 120 46.2 771 3/30/76 

RN24 Parkfield Junction 36 04.9 120 28.6 363 3/30/76 

RN25 Little Cholame Creek 35 57.2 120 28.5 546 3/30/76 

RN26 Parkfield Bridge 35 53.7 120 26.0 460 3/30/76 

RN27 Turkey Flat 35 52.7 120 24.9 445 3/30/76 

RN28 Gold Hill 35 49.4 120 21.0 381 3/30/76 

RN29 Water Tank 35 45.4 120 18.4 349 3/30/76 

RN10 Hwy. 46 • 35 44.0 120 17.4 348 3/30/76 

RN31 (OLD) Chittenden 36 54.1 121 35.8 38 4/6/76 

RN31 Soda Lake 36 54.3 121 36.6 43 5/16/78 

RN32 Watsonville 36 59.6 121 44.1 128 4/6/76 

RN11 Laurel 37 06.3 121 54.0 567 4/6/76 

RN34 Los Gatos 37 09.8 121 59.2 305 4/6/76 

RN15 San Jose 37 22.6 121 47.2 311 4/6/76 
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TABLE I SOIL-GAS RADON MONITORING SITES (CONTINUED) 

SITE NAME LATITUDE (N) LONGITUDE (W) ELEVATION (M) INSTALLATION 
DATE 

RN16 Coyote 37 14.1 121 40.9 253 4/6/76 

RN37 Anderson Lake 37 09.1 121 34.9 213 4/6/76 

RN38 North of San Felipe Lake 36 59.7 121 28.5 162 4/6/76 

RN39 Shore Road 36 56.6 121 26.7 49 4/6/76 

RN40 Pacheco 36 55.6 121 26.3 53 4/6/76 

RN41 Spring Down Farm 37 22.9 122 13.6 137 7/15/76 

RN42 Pulgas Water Temple 37 29.0 122 18.9 98 10/19/76 

RN43 San Andreas 37 34.6 122 24.5 114 10/19/76 

RN44 Daly City 37 40.9 122 29.5 146 7/15/76 

RN45 Richmond 37 59.4 122 22.3 6 12/15/76 

RN46 Holy Redeemer College 37 45.5 122 09.4 46 9/10/76 

RN47 Martinez 37 58.1 122 06.0 67 8/26/76 

RN48 Dublin 37 41.2 121 55.7 127 9/9/76 

RN49 Calaveras Reservoir 37 30.2 121 49.9 280 10/19/76 

RN50 Fremont 37 32.2 121 57.4 18 9/9/76 

RN51 Bolinas 37 56.1 121 41.9 2 2/18 /77 6/ 8 / 77 

RN52 Mile 22 37 59.3 122 44.8 108 3/2/77 

RN53 Pt. Reyes Ranger Station 38 02.7 122 47.9 14 2/18/77 

RN54 Bodega Head 38 19.6 123 03.4 15 2/18 /77 

RN55 Santa Rosa 38 28.2 122 41.0 107 2/18/77 

RN56 Jct. Crane Cvn. • Grange Roads 38 22.5 122 38 .3 222 4 / 1 3/77 

RN57 Willie Bird Turkey Farm 38 14.2 122 30.7 88 4 /13/77 

RN58 Sears Point 38 10.6 122 27.0 12 2/22/77 

RN59 Cordelia 38 12.2 122 09.2 34 3/2/77 

RN60 Bencia 38 06.0 122 06.3 18 2/22/77 
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Figure 1. Locations of soil-gas radon monitoring stations along major faults 

in central California. 
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Corporation1 for uranium exploration. The method incorporates a small piece 

of plastic film (cellulose nitrate) sensitive to alpha radiation attached to 

the inside bottom of a plastic cup (9 cm high with a 7 cm aperture, see Figure 

2). The cup is put upside-down at the bottom of a shallow borehole (10 cm in 

diameter and about 70 cm deep, see Figure 3) to expose the film to the soil 

gas for a period of usually one or two weeks, after which it is replaced by a 

new cup. The retrieved cup is then sent to Terradex, where the film is 

chemically etched and the recorded and enlarged alpha-particle tracks in the 

film are counted under a microscope (Figure 4). The recorded track density 

(over an area of about 5.75 mm2) is then used as a measure of the average 

concentration of radon and its isotopes (thoron and actinon). The recorded 

alpha particles are produced only by radon isotopes (and their alpha-particle 

emitting daughters) as they are the only alpha-particle emitters that are 

gaseous and thus capable of moving out of the soil into the cup to affect the 

film. Alpha particles generated by other alpha-emitting nuclides (which are 

solid and remain in the soil) can not penetrate the 9 cm air gap between the 

film and the soil due to the small penetration range of alpha particles in air 

(a few centimeters). 

We have attempted to put the monitoring stations in the active fault 

zones wherever identifiable at the installation time. Many stations are 

located adjacent to creepmeters which are known to span active faults. Some 

stations were inadvertently installed several kilometers from major faults due 

to a lack of detailed information about the fault locations at the time of 

1Use of trade names does not constitute endorsment by the U. S. 

Geological Survey. 
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A Track-Etch cup used for soil-gas radon measurement (photo byFigure 2. 

Terradex Corporation). 
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Figure 3. A schematic diagram showing the cross-sectional view of a 

subsurface soil-gas radon monitoring station. 
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Figure 4. Alpha-particle tracks (5 to 107m in diameter and 10-5y4m long) 

produced by the radioactive decay of radon gas and enlarged by 

chemical etching as viewed under a microscope (photograph by 

Terradex Corporation). 
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installation. We have tried to avoid selecting sites difficult to reach or 

where surface water may easily accumulate. 

The radon monitoring boreholes are supported by capped plastic pipes (76 

cm long, see Figure 3) which also serve to reduce the meteorological effects 

on the measurements. 

Detailed information concerning the monitoring sites is given in Section 

IV, where each site is descibed in a paragraph and shown (as a circle) near 

the middle of a portion of a USGS 7.5' topographic map. The sites are 

described in the order of their code numbers, which reflect the 

installation-time sequence. Elevations are calculated to the nearest meter as 

determined from the USGS 7.5' topographic maps. 

The radon data are presented in Section V in the order of station code 

numbers. Each station is represented by a bar graph showing radon 

concentration (in units of number of alpha-particle tracks per 100 'fields of 

view', or 5.75 mm2, per week) as a function of time for the period between 

May 7, 1975 and December 27, 1978. Each bar in the graphs spans a week. Each 

unit of radon concentration is equivalent to approximately an activity of 2.7 

pico Curie per liter. The average values and standard deviations for the 

individual stations are also shown in the figures as straight lines. 

The Track-Etch cups are usually changed every Wednesday for stations 

1-20, every other Tuesday for stations 21-40 and every other Wednesday for 

stations 41-60. This regular schedule has occasionally been perturbed by 

difficulties such as vandalism or station inaccessibility due to heavy 

rainfall. 
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